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http://dx.doi.org/10.1016/j.cmet.2015.04.018We thank Dorninger et al. (2015) for their
insightful comments and the opportunity
to clarify a number of points from our
work (Lodhi et al., 2015). They report
that in 4- to 7-month-old mice with
whole-body conventional knockout of
glyceronephosphate O-acyltransferase
(GNPAT; also called acyl-CoA:dihydrox-
yacetone phosphate acyltransferase,
DHAPAT), an enzyme upstream of
PexRAP in the ether lipid synthetic
pathway, white blood cell counts were
not affected. Based on this, they conclude
that ether lipid deficiency does not cause
neutropenia. However, they do not report
the effect of the knockout on ether lipid
levels in neutrophils, a cell type highly en-
riched in ether lipids.
There is evidence in humans with Zell-
weger syndrome due to deficiency of
GNPAT/DHAPAT that age-dependent
mechanisms perhaps reflecting induc-
tion of ether lipid production in the
presence of peroxisomal defects may
exist. In contrast to patients 20 weeks
of age or younger, older children with
Zellweger syndrome were reported to
have normal ether lipid levels in erythro-
cytes, despite more than 90% reduction
in GNPAT activity (Wanders et al.,
1986). Similarly, levels of a special class
of ether-linked glycerophosphocholine,
commonly referred to as platelet acti-
vating factors (PAF), were reduced in
leukocytes from younger, but not older,
Zellweger syndrome children (Sturk
et al., 1987). This suggests that there
may be age-related induction of mecha-
nisms that normalize ether lipids despite
GNPAT deficiency. The nature of these
compensatory mechanisms is unclear.
Whether ether lipids increase in neutro-
phils from older GNPAT knockout mice,
like those studied by Dorninger et al.
(2015), is unknown. It is also possible652 Cell Metabolism 21, May 5, 2015 ª2015that the neutrophils adapted to sur-
vive in the absence of ether lipids
through compensatory mechanisms,
since GNPAT was knocked out before
birth, as opposed to our mice that had
acute inactivation of ether lipid synthesis.
Compensation in the setting of a wide
variety of altered functions might be ex-
pected since the Dorninger et al. (2015)
mouse model is associated with consid-
erable lethality. These mice are born at
less than the expected Mendelian fre-
quency, and approximately 40% of the
homozygous knockout mice that are
born die shortly after weaning. The sur-
viving mice have striking growth retarda-
tion and other defects (Rodemer et al.,
2003).
Dorninger et al. (2015) also report that
neutrophil counts were not decreased in
children with rhizomelic chondrodyspla-
sia punctata (RCDP), a clinically and
genetically heterogeneous peroxisomal
disorder associated with partial defi-
ciency of ether lipid synthetic enzymes.
In one form of the disease, approxi-
mately 60% of the children die in the first
year of life, 39% survive the second year,
and very few survive beyond 10 years of
age (Braverman et al., 2001). The prog-
nosis is related to the levels of ether
lipids. It is unknown what the ether lipid
levels were in the patients reported by
Dorninger et al. (2015). Most children
with RCDP have recurrent respiratory
infections, which are associated with
increased granulocytic differentiation
(Borregaard, 2010). As noted by Dor-
ninger et al. (2015), their patients likely
also had respiratory infections, which
might explain their neutrophil levels. Our
studies with acute inactivation of FAS in
mice using a tamoxifen-inducible Rosa-
Cre (Rosa-CreER) reduced ether lipids
in neutrophils and resulted in loss ofElsevier Inc.mature neutrophils without affecting
granulocytic differentiation. Acute inacti-
vation by FAS knockdown, a separate
approach, in neutrophil-like HL-60 cells
also caused cell loss, and this effect
was partially rescued by ether lipids,
suggesting that ether lipids are required
for neutrophil viability (Lodhi et al., 2015).
The authors also mention the possibility
of Cre and/or tamoxifen toxicity as the
possible cause for the neutropenia in our
mice. Systemic activation of CreER alone
using high doses of tamoxifen results in
severe anemia, as well as reductions in
B cells and precursor cells, without
affecting myeloid cells (Higashi et al.,
2009). Lower doses of tamoxifen (like
those used in our studies) are not associ-
ated with these effects (Higashi et al.,
2009; Uhmann et al., 2009). In our FAS
knockout mice we observed a severe
loss of myeloid cells, particularly an
almost complete loss of neutrophils, in-
creases in B cells and progenitor cells,
and no anemia, all different from the
effects of Cre alone. Our PexRAP
knockout mice also had an approximately
90% reduction in neutrophils. We gener-
ated heterozygous floxed PexRAP mice
in the presence or absence of CreER
and treated all with tamoxifen. There
was no significant difference in hemato-
logic parameters for these mice, suggest-
ing that severe neutropenia in FAS
knockout and PexRAP knockout animals
is not due to Cre alone.
Finally, detecting neutrophils does not
demonstrate normal granulopoiesis. Due
to compensatory mechanisms, neutrophil
counts can be preserved even in the pres-
ence of defects in granulopoiesis. For
example, C/EBPb knockout mice have
reduced myeloid progenitors, but normal
neutrophil counts (Hirai et al., 2006).
Moreover, under stress granulopoiesis
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phil response is impaired. Dorninger et al.
(2015) did not study the effect of GNPAT
inactivation on granulopoiesis in their
mice. Regardless of the effect on granulo-
poiesis, it is noteworthy that there was a
trend for the neutrophil counts to be lower
in their GNPAT knockout mice when
blood was collected from tail vein,
although no statistics are provided. The
neutrophil counts were generally low in
the blood collected by cardiac puncture,
masking any potential effect of the
GNPAT knockout.
Based on our data, we stand by our
conclusion that ether lipid deficiency
affects neutrophil biology in mice.REFERENCES
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